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(54) System, mobile terminal and method of sharing information in a wireless 



(57) A communication system, method, and appa- 
ratus are described for synchronously sharing online 
documents within a wireless telecommunications net- 
work. The system allows a main information center and 
a mobile terminal to regularly and mutually update im- 



portant data in synchrony. It also allows real time online 
document sharing for a mobile terminal with a wireless 
connection to otherterminals. Furthermore, it allows re- 
al time online calendar sharing and group calendar ses- 
sions. 
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Description 

[0001] This invention relates in general to the field of 
data sharing, especially to online shared documents in 
a mobile environment, to the field of remote synchroni- 
zation in a mobile environment, and to the field of group 
calendar technology, particularly online shared function- 
ality of calendars in a mobile environment. 
[0002] The General Packet Radio Service (GPRS) for 
mobile telecommunications offers a third generation en- 
vironment where data can be transferred transparently 
from and to a mobile terminal. Data traffic is becoming 
increasingly important in wireless networks. It is already 
overtaking voice in fixed networks, and may soon do so 
in wireless networks. The so-called third generation 
wireless system is expected to add the capabilities nec- 
essary to allow the simultaneous integration of voice 
and data traffic at high speeds and increased band- 
width. In the interim until the adoption of third generation 
systems supercedes the existing Global System for Mo- 
bile Communications (GSM), the GPRS is being intro- 
duced as an intermediate step with a range of supported 
bandwidths useful for e-mail, web browsing and large 
data transfers. GPRS also supports quality of service 
and fast connection setup so that the user has the per- 
ception of being continually on. Since in the GPRS net- 
work the terminal appears to be actively connected all 
the time, there is no need for the user to execute the 
steps formerly necessary to create, for example, a data 
call to transfer data-the data transfer is possible all the 
time. The situation where a device is effectively connect- 
ed all the time gives many new opportunities compared 
to the current situation, where each data transfer must 
be preceded by a time-consuming set-up procedure. It 
should be realized thatthere are other ways of achieving 
high bandwidth using existing cellular data terminals, for 
instance, as shown in McAlinden (U.S. Patent No. 
5,946,633), where multiple data links can be created on 
the voice bands of cellular analog channels and dedi- 
cated to a single terminal, with flexible bandwidth as 
more or less bandwidth is required. 
[0003] When two or more devices are connected 
there are a number of shared functions that they can 
perform together. The very basic case of this is a simple 
phone call, and a more advanced example of this is a 
terminal connection. One implementation of shared 
functions technology is a synchronously shared docu- 
ment, for example, text or a picture or a folder; through- 
out this disclosure, the word "document" is used in this 
broad inclusive sense. Document sharing is "synchro- 
nous" if it occurs between terminals in a specific time 
relationship, under control of a master clock, with a con- 
stant time between successively shared bits, charac- 
ters, or events. 

[0004] In fixed networks, document sharing is han- 
dled either with a document server (as in World Wide 
Web), with a dedicated groupware application, or simply 
by just copying the document from one device to another 
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via a common file system. The methods that are cur- 
rently used are functioning well in PC systems and dis- 
tributed networks. 

[0005] The obvious benefit of current systems is their 

s upward scalability. It is easy to add users to the network, 
and a user need not be connected in order to provide a 
viewfor others of that user's data. However, current sys- 
tems are not the optimal way to handle small groupings, 
like 2-3 persons. Also, the mobility of traditional systems 

io is low. Furthermore, compared to the presently intro- 
duced system, there is no easy and reliable way to verify 
that the recipient is viewing exactly the same document. 
[0006] A synchronously shared online document in a 
mobile environment means, for example, that a docu- 

15 ment which is open in a remote mobile terminal A can 
be transferred and viewed also at one or more other ter- 
minals which will receive not merely an initial snapshot 
of the terminal A document but a synchronous view of 
the document as user A manipulates or updates the doc- 

20 ument. Thus far there have been no creative solutions 
for mobile devices, like Personal Digital Assistants 
(PDAs) or communicators, for this kind of task. Docu- 
ments that are created and stored in office systems can 
already be viewed by users of multiple personal com- 

25 puters, with editing commands being sent from partici- 
pating terminals to the other participating terminals. 
See, for instance, Adams (U.S. Patent No, 5,781 ,732). 
However, an arrangement has not been devised for a 
mobile terminal, in remote contact with either another 

30 mobile device or with a fixed system such as a PC, 
whereby a single mobile editor allows others to see a 
document synchronously as he alone makes edits, 
[0007] There are several implementations in the re- 
lated art to synchronize data between a mobile terminal 

35 and a fixed information center such as a PC. The main 
implementations are local user-initiated synchronization 
when devices are near each other, and remote synchro- 
nization using user-initiated or timed TCP/IP (Transfer 
Control Protocol/Internet Protocol) data connection. 

40 The benefit of local synchronization is that the connec- 
tion is cheap and fast. The drawback of local synchro- 
nization is that the devices must be relatively near each 
otherfor infrared, low power radiofrequency (LPRF), or 
cable connection. The benefit of remote synchronization 

45 is that the devices can be in different locations, and the 
synchronization can be performed anytime. One draw- 
back in remote synchronization is that the synchroniza- 
tion must be initiated from the mobile terminal, and it has 
to be user-initiated; the information center cannot be ac- 

50 tive for synchronization in current systems. The other 
drawback is that the synchronization is slow, and it in- 
terrupts all other user tasks. Generally, a drawback in 
current systems is that the mobile user can synchronize 
only contact information and calendars. 

55 [0008] There have also been methods for synchroniz- 
ing display of data relating to a predetermined applica- 
tion between an interactive terminal and at least one mo- 
bile interface device having a display. See Wharton et 
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al. (U.S. Patent No. 5,831 ,664). In that case, a remote 
central processing unit (CPU) supports one or more mo- 
bile users who interact with a single terminal-set that is 
coupled to a set-top transceiver. For example, the mo- 
bile users operate PDAs that interact via a remote CPU 
with a television terminal having a set-top box. Accord- 
ing to Wharton, the CPU is the only remote component, 
and the mobile users are not remote from the interactive 
terminal or from each other. Wharton explains that the 
interactive television information enhances the experi- 
ence of PDA users, but if a PDA user wants to go away 
from the television, then the PDA can be used as a 
stand-alone device. When the user wants to use both 
the PDA and the television, these two devices are kept 
in synchronicity by a synchronization signal emitted by 
the set-top box. The synchronization signal includes a 
first display control signal for controlling the display of 
the PDA and a second display control signal for control- 
ling the display of the television. This synchronization 
signal causes the displays to show information in a syn- 
chronized manner to the user. Thus far there has been 
no solution to do likewise in a remote mobile environ- 
ment. 

[0009] An especially useful implementation of shared 
functions technology is a group calendar. There are sev- 
eral implementations for group calendars in office sys- 
tems with networked PCs. Thus far there have been no 
creative solutions for mobile devices, like PDAs or com- 
municators, forth is kind of task. One existing implemen- 
tation for calendar handling is the calendar reservation 
and request system that was introduced in the Nokia 
9000I Communicator. 

[001 0] All group calendars and shared calendars thus 
far are based on an environment of networked personal 
computers in fixed networks and on the idea of one com- 
mon calendar database in a server somewhere in the 
system. 

[001 1] The obvious benefit of a single "team calendar" 
is the upward scalability. It is easy to add users to a sin- 
gle group calendar and the users do not need to be con- 
nected in order to provide a view to others of their per- 
sonal calendar data. However, a single group calendar 
is not the optimal way to handle small groupings, like 
2-3 persons. Also the mobility of traditional group calen- 
dar systems is poor. 

[0012] According to a first aspect of the invention, a 
mobile terminal is capable of being remotely and con- 
tinuously connectedto one ormore otherterminals, and 
all of these terminals repeatedly update each other so 
that all selected categories of data in each computer are 
revised uniformly. This entire process occurs automati- 
cally and synchronously without user disruption. 
[0013] In this way, a mobile terminal stays synchro- 
nized with a main information center, for example a PC, 
using a network such as GPRS as a platform and with 
synchronization active all the time. Devices can keep 
track of the changes in each terminal's data storage and 
update the information regularly to the other terminal. 



[0014] The information center and mobile terminal are 
not required to have a physical connection, and the syn- 
chronization can be executed anytime when changes 
are tracked. This is important, for example, when: 

5 

the same documents must be available both in the 
office and while on the road all the time without an 
explicit need to update data contents at both ends; 

- a lot of small data updates are needed in real time 
10 and the remembering of all tiny items becomes too 

difficult; or 

- a user's calendar is updated while on the road and 
calendar events are also added by other persons. 

'5 [0015] According to a second aspect of the invention, 
a mobile terminal edits and controls a document, and 
has a remote link to one or more other terminals where- 
by those other terminals are given a real-time view of 
the document as it is discussed, scrolled, highlighted 

20 and/or edited. The remote discussion or conversation 
can be conducted orally, and simultaneously with the re- 
mote document sharing. A "remote" connection is un- 
derstood to mean a wireless telephone connection. 
[0016] In this solution, two ormore mobile terminal us- 

25 ers can share online and view a synchronously updated 
document that physically resides in one master mobile 
terminal. By a "master" terminal is meant a terminal 
which exclusively manipulates and exclusively controls 
a shared document. Because the document is simply 

so controlled by one editor, instead of by a plurality of edi- 
tors, it is straightforward for the editor to verify that he 
has exactly the document that he desires. In other 
words, the editor is the complete master of the shared 
document, and all of the other users are slaves. 

35 [0017] It is easy to share a changing document with 
anyone that has the same technology platform, any- 
where and anytime. There is no need for any larger com- 
puter environment to enable document sharing - all 
sharing is based on the phone call linking participants. 

40 Using a platform such as GPRS, it is possible to have 
an active voice call and real-time document sharing si- 
multaneously in one telephone call. 
[0018] According to a third aspect of the invention, a 
mobile terminal is capable of having a remote link to one 

45 or more other mobile terminals. Calendar data from 
each user terminal is exchanged, and then each termi- 
nal displays the superimposed calendars. Also, if third 
generation technology is used, the shared calendar can 
be simultaneously discussed while users update their 

50 individual calendars and thereby cause immediate and 
automatic updates to the superimposed display. 
[0019] This solution allows two or more users to share 
and compare their calendars while at home, office, or 
on the road, using existing connection technologies. 

55 The implementation possibilities of this aspect of the in- 
vention will also improve when third generation mobile 
solutions become available, making it possible, for ex- 
ample, to conduct an active voice call before, during and 
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after the calendar data exchange. 
[0020] When two or more users have any kind of data 
connection between terminals, it is possible with sec- 
ond-generation technology to: 

1 . Combine two or more calendar databases into 
one combined calendar database; 

2. showthesuperimposed calendars in allconnect- 
ed devices; and 

3. edit any of the individual user's calendars so that 
all terminals can obtain a revised superimposed dis- 
play. 

Calendar functionality can thereby be enhanced using 
existing technologies as well as by using third genera- 
tion technologies, or intermediate technologies like 
GPRS. 

[0021] It is easy to share and compare calendars with 
anyone that has the same technology platform, any- 
where and anytime. There is no need for larger technol- 
ogy arrangements, for example the internet, to enable 
calendar sharing— all sharing is based on the direct wire- 
less telephone connection between participants. 
[0022] The context of this invention Is a wireless tel- 
ecommunications system, which simply means that the 
invention is capable of being utilized via an ordinary 
wireless telephone call between the terminals that share 
documents. Additional systems or intermediaries, such 
as the internet, are unnecessary. The wireless tele- 
phone communications system in which this invention 
operates is the same system necessary to make any 
wireless telephone call, 

[0023] The present invention offers a way of having 
an information center and a mobile terminal regularly 
and mutually update important data in synchrony. 
[0024] The present invention enables real time online 
document sharing for a mobile terminal with a remote 
connection to other terminals, 
[0025] The present invention enables real time online 
calendar sharing and group calendars for a mobile ter- 
minal with a remote connection to other terminals. 
[0026] In order that the invention may be more fully 
understood an embodiment thereof will now be de- 
scribedwith reference to the accompanying drawings in 
which: 

Fig. 1 shows a system and context for online docu- 
ment sharing, wherein documents may be shared 
between mobile terminals and between mobile ter- 
minals and fixed terminals. 
Fig. 2 shows a mobile terminal diagrammatically, in- 
cluding a signal processor. 
Fig. 3 shows certain pertinent features of a mobile 
terminal's signal processor. 
Fig. 4 shows a mobile terminal connected to an in- 
formation center. 

Fig. 5 shows an example of one user's individual 
calendar. 



Fig. 6 shows an example of another user's individ- 
ual calendar. 

Fig. 7 exemplifies how users would see the shared 
calendars superimposed. 
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[0027] Fig. 1 shows a system for sharing documents 
online between mobile terminals and between mobile 
terminals and fixed terminals. The system is preferably 
capable of simultaneously carrying voice conferencing 

'0 between the mobile terminals and between the mobile 
terminals and the fixed terminals. The system 10 in- 
cludes a plurality of mobile terminals 12a, 12b, 12c that 
communicate via a wireless mobile network 14 for the 
purpose of communicating among themselves and also 

15 for communicating with other networks, such as the net- 
work 16 illustrated in Fig. 1 . The telephone call between 
terminals is preferably direct, meaning that contact with 
the Internet, or like packet networks, is not necessary 
and does not occur, 

20 [0028] The network 14 may be any kind of wireless 
network, such as the known second-generation wireless 
network (GSM), a general packet radio service network 
(GPRS), a third-generation wireless network such as 
Universal MobileTelecommunications System (UMTS), 

25 or a wireless Asynchronous Transfer Mode (ATM) net- 
work. It could even be an analog network of the first- 
generation type with the capability of utilizing high band- 
width cellular data terminals, such as shown in the 
above-mentioned U.S. Pat. No. 5,946,633. The mobile 

so terminals 12a, 12b, and 12c include a graphical inter- 
face for presenting images, documents, and the like. 
They also include one or more input devices for calling 
up documents or images, for changing or annotating 
documents or images, and the like. 

35 [0029] Similarly, the network 16 may be any kind of 
network, such as the public narrowband network includ- 
ing Signaling System 7 (SS7), a private or public X.25 
packet-switched network, a public broadband network 
(SS7 and ATM), a private or public frame relay network, 

40 a private ATM network, the Internet, or any of the wire- 
less networks mentioned above. Of course, it should be 
realized that there may be many other networks similar 
to the network 16 connected to the network 14 for pro- 
viding context for, orfor carrying out, the present inven- 
ts tion. Terminals 18 are shown connected to the network 
16, and these terminals may be fixed terminals, such as 
desktop computers, computers having Internet access, 
etc. These also have a display device and one or more 
input/output devices for enabling the viewing and 

so changing of documents or images provided overthe net- 
works 14, 16. 

[0030] According to the present invention, a given mo- 
bile terminal 12a is able to display a document on its 
display that is the same as the document in another mo- 
55 bile terminal 12b or fixed terminal 18. A "master" termi- 
nal exclusively manipulates and exclusively controls 
any shared document, and the other terminals that 
share the document can be thought of as "slaves" with 
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respect to that document. Of course, a terminal can si- 
multaneously be a master with respect to one shared 
document and a slave with respect to another shared 
document. Assuming that terminal 12a is a master ter- 
minal, then terminal 12a is the designated editor of the 
document, and this master mobile terminal 12a is thus 
the only terminal able to edit, change, annotate or oth- 
erwise manipulate the document. Any manipulation by 
mobile terminal 12a is communicated at about the same 
time to at least one terminal, which may be another mo- 
bile terminal 12b or may be a fixed terminal 18 with 
which the given mobile terminal 12a is in communica- 
tion, but in any case is "remote" from terminal 12a in the 
sense that a wireless telephone connection is neces- 
sary to connect and share the document originating at 
terminal 12a. 

[0031 ] The present invention can be viewed as a sys- 
tem within a larger wireless telecommunications sys- 
tem. Primary elements of the invention include at least 
one master mobile terminal 12a and at least one slave 
terminal 12b, as seen in Fig. 1 . Each of the master ter- 
minals is responsive to user input, and, as seen in Fig. 
2, is for providing an outgoing radio signal on a line 264. 
Among other things, the outgoing radio signal synchro- 
nously shares information about one or more internally 
controlled shared documents exclusively controlled by 
the master mobile terminal. The slave terminals are re- 
sponsive to the outgoing radio signal on the line 264, 
and are designed to provide an external document dis- 
play signal on a line 226, as seen in Fig. 2. The system 
of the present invention preferably also includes means 
for audio discussion simultaneous with real-time docu- 
ment sharing so that the signals on the lines 264, 266 
also contain information relating thereto. 
[0032] This communication is best accomplished by 
an information, synchronization and broadcast server 
19, 20 or 22, which receives requests for online sharing 
of documents from mobile terminals or fixed terminals 
and facilitates the sharing by saving document informa- 
tion, by providing synchronization signals, and by broad- 
casting information, which broadcasted information may 
of course include text, images, or both. The information, 
synchronization and broadcast server thus facilitates 
sharing the document among multiple terminals, includ- 
ing two or more mobile terminals, or among one or more 
mobile terminals and one or more fixed terminals. As 
shown in Fig. 1 , there may be one or more information, 
synchronization and broadcast servers 19, 20, 22, de- 
ployed throughout the system 1 0, including servers con- 
nected directly to the wireless network 14 by wire, fiber 
or radio and/or connected by wire or fiber to the network 
16 

[0033] These multiple servers can be deployed 
throughout the system 10 in order to increase efficiency 
and availability of the services provided thereby. For ex- 
ample, one of these servers can be deployed as part of 
the master mobile terminal that functions as the docu- 
ment editor, either attached to or integrated with that 



master mobile terminal's signal processor 221 shown in 
Fig. 2. 

[0034] An information, synchronization and broadcast 
server 19, 20, or 22 includes means for receiving a re- 

s quest from one of the mobile terminals 12a, 12b, or 12c 
orfrom a fixed terminal 18foran online document shar- 
ing session. This request could, for instance, originate 
in a particular mobile terminal 12asuch as shown in Fig. 
2, wherein a user utilizes a manual input device 210 to 

10 signal that an online document sharing session is de- 
sired. Upon receiving the initial request for an online 
document sharing session, an application program with- 
in the server 19, 20, or 22 will then interact with the dis- 
play in order to set up the requested document sharing 

15 session as the user instructs. 

[0035] This invention should preferably have the ca- 
pability to handle requests for online document or image 
sharing using various types of document application 
programs. A document may be a text document, a pic- 

20 ture, afolder, or some other configuration, and, as men- 
tioned previously, the word "document" is used through- 
out this disclosure in this broad sense. Therefore, a mo- 
bile terminal or server should preferably be equipped 
with a large number of application programs which can 

25 be called up upon receiving a request for a particular 
type of document or image sharing session. It will, of 
course, be realized that all signals involved in the shar- 
ing of documents may comprise a large plurality of back- 
and-forth signaling sequences, each carrying an 

so amount of information concerning the nature of the set- 
up, etc., all of which is well known to those of skill in the 
art and need not be detailed here. 
[0036] The document to be shared can originate in 
one of the terminals, such as one of the mobile terminals 

35 or fixed terminals, orcan reside in a separate server 19, 
20 or 22. If the document or image is first created in one 
of the terminals and the server receives a request for 
online sharing, the document must be communicated to 
the server and stored therein for purposes of communi- 

40 cation to other terminals, some of which may join the 
session at different times, and the document can also 
be stored for future reference for use during future shar- 
ing sessions. In that case, the document need not be 
created again and can be used as a network resource 

45 by multiple terminal users, both fixed and mobile. 

[0037] As explained previously, the terminal that orig- 
inated a document-sharing request need not be a mo- 
bile terminal, but could be a fixed terminal originating 
the request for document or image sharing between it- 

50 self and a mobile terminal. Likewise, theterminal that is 
the exclusive editor of the document may be different 
from the terminal that originates the document-sharing 
request, and the former terminal may initially need to 
receive the document from a third terminal before open- 

55 ing the document. Each component of this system, in- 
cluding each mobile terminal, should preferably include 
a synchronization device for ensuring that document- 
sharing occurs in a synchronous manner. Moreover, it 
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is standard, in synchronous transmissions, for synchro- 
nization information to be sent along with the primary 
transmitted data, and such would be the case here. 
[0038] The user of a slave mobile terminal 12b will 
preferably be free to save a snapshot of any shared doc- 
ument for his own future use, and an additional feature 
would allow any document-sharing terminal to obtain 
and save a continuous record of the evolution of the 
shared document. The mobile terminal 12a that is the 
designated editor or master of the shared document can 
preferably enable the user to use the manual input de- 
vice 210 to edit, highlight, scroll or annotate the shared 
document or image. The manual input device 210 may 
include a keyboard, a mouse, and/or other devices op- 
erated by hand. The resulting document changes are 
immediately displayed for the user's observation on his 
own display 238, while at the same time the changes 
are communicated to users elsewhere. The ensuing 
process of communicating the changes is accomplished 
with various software and hardware components includ- 
ing, for example, document sharing application pro- 
grams, controllers, and servers. This document-sharing 
process may all be accompanied by voice discussion 
going on simultaneously on a conference channel avail- 
able to all participants, and preferably there will be 
means for written discussion (e.g. suggested text being 
sent to the editor). 

[0039] In this invention, only one user serves as the 
exclusive editor of a shared document, as described 
above. Changes to the document can only be made by 
the editor, although the other terminals can of course 
send suggestions. This simple structure is intentional, 
whereas a more complicated collaborative process, in- 
volving a plurality of editors for a single document, can 
usually result in a hardware structure which is more 
complex than needed for presently envisioned mobile 
terminals. Thus, when any terminal displays a shared 
document, the document is either an exclusively inter- 
nally controlled shared document or an exclusively ex- 
ternally controlled shared document. 
[0040] As seen in Fig. 2, the invention includes a mo- 
bile terminal 12a equipped with an antenna for transmit- 
ting the outgoing radio signal on the line 264 and for 
receiving the incoming radio signal on the line 266, in a 
wireless telecommunications-system. The mobile termi- 
nal 1 2a includes an input device 21 0 which is responsive 
to user input and is for providing an internal document 
manipulation signal on a line 213. The internal docu- 
ment manipulation signal is for exclusively manipulating 
at least one internally controlled shared document that 
is synchronously shared with at least one otherterminal. 
The mobile terminal 12a of Fig. 2 also includes a receiv- 
er 270 that is responsive to the incoming radio signal on 
the line 266, and which is for forwarding an external- 
document-manipulation signal on a line 256 to a signal 
processor 221. This external document manipulation 
signal is for exclusively manipulating at least one exter- 
nally controlled shared document that is synchronously 



shared with the otherterminal or terminals. The mobile 
terminal further includes the signal processor 221, re- 
sponsive to the external document manipulation signal 
on the line 256 and the internal document manipulation 

s signal on the line 213. The signal processor 221 is for 
providing a synchronized internal document sharing sig- 
nal on a line 236 which basically conveys information to 
a transmitter 268 about a document exclusively control- 
led by terminal 1 2a. The signal processor is also for pro- 

'0 viding an internal document display signal on a Iine244, 
and an external document display signal on a line 226, 
both of which signals simply carry to a display 238 the 
information necessary to display shared documents 
which are internally or externally controlled, respective- 

<s |y. Although the signals on the lines 226, 244 are shown 
as separate signal lines, in reality they will most likely 
be a single line. The transmitter 268 provides the out- 
going radio signal on the line 264. The display 238 pro- 
vides visual communication to the user. In addition to 

20 these basic components, the mobile terminal 1 2a of this 
invention also preferably includes a speaker 228, which 
is responsive to a speaker signal on a line 272 from the 
signal processor 221 , the speaker providing audio out- 
put to the user. The signal processor provides this 

25 speaker signal on the line 272 in response to a received 
audio signal on a line 274 from the receiver 270. All of 
this is illustrated in Figures 2 and 3. The terminal also 
includes a microphone 217 for providing an audio input 
signal on a line 219 to the signal processor 221 , which 

so causes the signal processor to emit an outgoing audio 
signal on a line 239 to the transmitter. Preferably, this 
mobile terminal 12a is capable of supporting an audio 
conversation in real time, simultaneously with real time 
document sharing. The mobile terminal 12a is also pref- 

35 erably capable of being a slave terminal and a master 
terminal concurrently, with respect to different shared 
documents (i.e. a slave terminal with respect to one or 
more documents, and a master terminal with respect to 
one or more different documents). However, the mobile 

40 terminal 12a may alternatively be capable of being a 
slave and a master terminal only at different times. Still 
another possibility would be for a mobile terminal 1 2a to 
be only capable of being aslave terminal or only capable 
of being a master terminal. 

45 [0041] Fig.3showssomeoftheinnerworkingsofthe 
signal processor 221. For instance. Fig. 3 shows an in- 
coming audio processing means 376 which takes the 
received audio signal on the line 274, processes it, and 
yields the speaker signal on a line 272. This audio 

50 processing may include decoding, synthesizing, and 
othertypical or even atypical audio processes. Likewise, 
the outgoing audio processing means 382 takes the au- 
dio input signal on the line 21 9, applies audio processes 
such as encoding, and produces the outgoing audio sig- 

55 nal on the line 239. 

[0042] It should be noted that the actual hardware in- 
side of the signal processor 221 is not described in Fig. 
3. However, a typical general purpose signal processor 
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architecture would suffice. This would include the usual 
central processing unit (CPU), random access memory 
(RAM), read only memory (ROM), address bus, data 
bus, control bus, and input/output port. In that case, the 
invention is accomplished using appropriate software 
document sharing application programs. The present in- 
vention could be implemented using equivalent discrete 
or dedicated hardware. 

[0043] Observe that the signal processor 221 of Fig. 

3 contains a memory unit 390 which includes both an 
external shared document memory means 320 and an 
internal shared document memory means 314. The ex- 
ternal memory 320 stores shared documents that are 
controlled by other terminals, whereas the internal 
memory 314 stores shared documents that are control- 
led by the terminal 12a. Of course, the mobile terminal 
12a may also comprise memory means for storing doc- 
uments that are not shared. In any case, as can be seen 
from Fig. 3, the signal on the line 256 entering the ex- 
ternal memory and the signal on the line 213 entering 
the internal memory are respectively the external-doc- 
ument-manipulation signal and the internal-document- 
manipulation signal mentioned previously. Likewise, the 
signals exiting the memory 390 have already been de- 
scribed above. 

[0044] In a preferred embodiment of this invention, 
the external memory means 320 includes a group of 
documents that mirrors a group of documents at an in- 
formation center 460 shown in Fig. 4, the group of doc- 
uments being updated to keep pace with whatever 
changes are made at the information center, With re- 
spect to a given shared document or a document shar- 
ing session, the mobile terminal and the information ter- 
minal shown in Fig. 4 have exactly similar data contents. 
Fig. 4 shows an example where the similar data con- 
tents are "contacts", "messages", "calendar", and other 
"documents." There are also unlabelled contents in Fig. 

4 symbolizing that each terminal may contain docu- 
ments that are not shared and are not similar; in other 
words, it will be understood that the shared data in the 
fixed information center 460 may be only a subset of the 
information center's whole data storage, and likewisefor 
the mobile terminal 12a. It will also be understood that 
this process can operate in reverse, with the information 
center 460 behaving as the slave and the mobile termi- 
nal 12a behaving as the master, with respect to some 
documents. 

[0045] The mobile terminal device 12a can be con- 
nected to the information center 460 in the way that is 
described in Fig. 4; i.e., it can be connected to the net- 
work via a GPRS or third generation connection and 
then to the information center 460 via an office system 
416. A mobile document change tracker 470 is included 
in, or integrated with, the mobile terminal device 12a, 
and the mobile document change tracker 470 can keep 
track of any user-designated internal data in the mobile 
device 12a that is changed. For example, calendar 
events are added, new or revised documents are saved, 



a contact database is changed or new messages are 
received, and these changes are reported by the mobile 
document change tracker 470 which sends a mobile 
document change signal on a line 480. The information 

s center 460 can replicate all of these changes, in re- 
sponse to a mobile document update signal on a line 
486. Thus, the information center 460 maintains a sub- 
set of central changing documents that mirrors docu- 
ments being edited at the master mobile terminal. 

10 [0046] The information center has a similar function- 
ality. Its central document change tracker 478 identifies 
and monitors changes in a designated subset of central 
storage documents that occur within the information 
center 460, and sends a central change signal on a line 

15 484; subsequently, those changes are implemented by 
a mobile document updater 472 in response to a central 
update signal on a line 482. The mobile document up- 
dater 472 synchronously updates each designated 
shared document in the mobile terminal, as that docu- 

20 ment is manipulated or changed at the information cent- 
er, or at any terminal having exclusive control of the 
shared document. 

[0047] While changes in the mobile terminal data are 
observed, the changes are immediately, or after certain 

25 periods, sent to a central document updater 476 located 
at the information center 460, and similarly when any 
changes in the information center data are observed, 
they are immediately, or after certain periods, updated 
to a mobile document updater 472 at the mobile termi- 

30 nal. These synchronous updates can happen transpar- 
ently without users observing any interruption in either 
the mobile terminal or the information center perform- 
ance. 

[0048] Referring again to Fig. 4, it will be realized that 

35 the combined information center 460 and office system 
416 can be carried out on the server 19 such as shown 
in Fig. 1 , which could be fixed or mobile. In Fig. 4, the 
mobile terminal 12a is connected to a GPRS network 
(orsimilar). The office system in this example has acon- 

40 nection to the GPRS network. The information center 
460 may have a standard connection, for example TCP/ 
IP, to the local office system 416. 
[0049] When users are sharing any document, it is vi- 
tal that synchronous updating occurs in real time, or ap- 

45 proximately real time, because documents are open and 
being viewed. Therefore, in such a case, the updates 
have to occur with a frequency sufficient to track chang- 
es occurring at negligible time intervals. However, mu- 
tual data updates with an information center can occur 

50 less frequently if the data is not being accessed by us- 
ers. The important point is that the updating occur au- 
tomatically without disturbing the user. If there is an at- 
tempt by the mobile terminal and the central terminal to 
simultaneously change the same file, then one of the 

55 terminals can display an instruction that the file is al- 
ready open and unavailable for editing. 
[0050] It should be reiterated that when two or more 
mobile devices have a data connection, it is possible to 
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transfer any digital data between them. This data can 
be. for example, text or image. If it is possible to have a 
voice connection simultaneously with a data connec- 
tion, then the situation where users view the same doc- 
ument and talk about it is possible. 
[0051] For instance, the following scenario could oc- 
cur: Jack calls Jill to talk about the latest sales offer. 
When they have a voice connection, Jack opens the 
sales offer document in his terminal device and clicks 
on or presses a "Share Document" button. Jill receives 
the document instantly into her terminal and sees the 
information while Jack points out interesting items and 
scrolls in the original document. Jill wants to have the 
document forfurther reading, and she clicks on or press- 
es "Save" to get the document stored into her device. 
Here Jack has exercised the prerogatives of editor. 
[0052] Figures 5 and 6 show the normal situation 
when there are user calendars for two different users, 
let's call them Jack and Jill, respectively. Jack makes a 
phone call to Jill with his Personal Digital Assistant ter- 
minal (PDA) in order to agree to a meeting time. In this 
example, both terminals are functioning as calendar ed- 
itor terminals. During connection, they both press a 
"Share Calendar" button and then each terminal ac- 
cesses the calendar which is solely and exclusively ed- 
ited by the other terminal. Each terminal then superim- 
poses the two calendars (Fig. 6) , using a different format 
for one of the calendars in orderto help distinguish them. 
For example, Jack's calendar could appear in regular 
font and Jill's in italics, orthc two calendars could appear 
in different colors when superimposed. From the super- 
imposed calendars it is easy for Jack and Jill to see what 
calendar events are overlapping and when they have a 
common opportunity to have a meeting. 
[0053] During the telephone call, they agree to a 
meeting on Wednesday at 1 0 a.m. This meeting can be 
added by either Jack or Jill. When the call is ended, they 
both have their own individual calendar data in the cal- 
endar view as annotated to include the Wednesday 
meeting at 1 0 a.m. In this calendar-sharing application, 
it is appropriate for Jack to have the exclusive editing 
capability over his calendar while Jill has the exclusive 
editing capability over her calendar. 
[0054] The invention described thus far can, as dis- 
cussed, handle calendar sharing including the following 
features. When there is a connection between terminals 
and users request calendar sharing, the calendar data 
can be selected for a particular time frame, and then it 
can be read from connected devices to one server 
where the calendar data is gathered. The gathered data 
then can be sent to the terminals which show the super- 
imposed calendars. When the connection is closed, the 
original individual calendar data can be returned. Imple- 
menting any kind of traditional calendar functionality is 
easy using the described method and will become fast 
and fluent using GPRS. 

[0055] It should be understood that to best enable 
shared documents, users must use the same or com- 



patible technology platforms. As described in the above 
calendar sharing scenario, if terminals are using 3rd 
generation technology, or its precursor GPRS, it is pos- 
sible to have an active voice call and document sharing 
s simultaneously and on-line. Superimposed calendars 
will change in real time as each editor changes the re- 
spective user calendar. Similar live online functionality 
is not possible in current second-generation environ- 
ments. 

10 [0056] The system might handle document sharing in 
the following way, given a connection between two mo- 
bile terminals 12a and 12b. When a user requests doc- 
ument sharing for an open document, the document da- 
ta is sent from mobile terminal 12a to mobile terminal 

15 12b directly, without any separate intermediate server. 
The functions of the server are integrated into terminal 
12a. In other words, the synchronization signal for this 
embodiment does not come from a separate server but 
rather from the synchronization source in one of the mo- 

20 bile terminals. Terminal 12b receives the document and 
opens it in an appropriate viewer. The functionality of 
the document sharing application program, in conjunc- 
tion with the synchronization source, offers synchro- 
nous signaling and document handling tools enabling 

25 such features as remote pointing, scrolling and empha- 
sizing. Using GPRS, this sharing of documents will be 
fast and fluent. Likewise, if terminals are using third gen- 
eration technology or GPRS, it is possible to have an 
active voice call and calendar combining simultaneously 

30 and on-line, but if current second generation technolo- 
gies are used, instead of third generation technology, 
then similar calendar functionality can still be achieved 
by using Short Message Service (SMS), for example. 
[0057] It should be recognized that each signal de- 

35 scribed in this disclosure is defined broadly as a cause 
and effect relationship. The signal may be direct or in- 
direct, may comprise any number of intermediate steps, 
and may be integrated together with other signals, as 
will be understood by those skilled in the art. 

40 [0058] Although this invention has been shown and 
described with respect to a best mode thereof, it should 
be understood by those skilled in the art that the fore- 
going and various other changes, omissions and addi- 
tions in the form and detail thereof may be made therein 

45 without departing from the spirit of the invention and the 
scope of the claims. 



Claims 

1. A system, within a wireless telecommunications 
network, comprising: 

at least one master mobile terminal (12a), each 
of which is responsive to user input, and each 
of which is for providing an outgoing radio sig- 
nal (264), wherein the outgoing radio signal 
synchronously shares information about at 
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least one internally controlled shared document 
that is exclusively controlled by the master mo- 
bile terminal; and 

at least one slave terminal (12b or 18), respon- 
sive to the outgoing radio signal (264), for pro- 
viding an external document display signal 
(226). 

The system as in claim 1 , further comprising means 
for audio discussion simultaneous with real-time 
document sharing. 

A mobile terminal (12a) equipped with an antenna 
for transmitting an outgoing radio signal (264) and 
for receiving an incoming radio signal (266), in a 
wireless telecommunications system, comprising: 

an input device (210), responsive to user input, 
for providing an internal document manipula- 
tion signal (21 3), wherein the internal document 
manipulation signal is for exclusively manipu- 
lating at least one internally controlled shared 
document that is synchronously shared with at 
least one other terminal (12b or 18); 
a receiver (270), responsive to the incoming ra- 
dio signal (266), forforwarding an external doc- 
ument manipulation signal (256), wherein the 
external document manipulation signal is for 
exclusively manipulating at least one externally 
controlled shared document that is synchro- 
nously shared with the at least one other termi- 
nal; 

a signal processor (221), responsive to the ex- 
ternal document manipulation signal (256) and 
the internal document manipulation signal 
(213), for providing a synchronized internal 
document sharing signal (236), an internal doc- 
ument display signal (244), and an external 
document display signal (226); 
a transmitter (268), responsive to the synchro- 
nized internal document sharing signal (236), 
for providing the outgoing radio signal (264); 
and 

a display (238), responsive to the internal doc- 
ument display signal (244) and the external 
document display signal (226), for providing 
visual communication to the user. 

The mobile terminal (12a) of claim 3, wherein the 
mobile terminal is capable of being a slave terminal 
and is also capable of being a masterterminal, with 
respect to different shared documents concurrently. 

The mobile terminal (12a) of claim 3, wherein the 
mobile terminal is capable of being a slave terminal 
and is also capable of being a master terminal, but 
at different times only. 



6. The mobile terminal (12a) of claim 3, wherein: 

the mobile terminal further comprises a speak- 
er (228), responsive to a speaker signal (272), 
for providing audio output to the user; 
the mobile terminal further comprises a micro- 
phone (217), responsive to oral input, for pro- 
viding an audio input signal (219); 
the receiver is also for providing a received au- 
dio signal (274); 

the signal processor is also responsive to the 
received audio signal (274), and responsive to 
the audio input signal (21 9), and is also for pro- 
viding an outgoing audio signal (239), and for 
providing a speaker signal (272); and 
the transmitter is also responsive to the outgo- 
ing audio signal (239). 

7. The mobile terminal of claim 6, wherein the mobile 
terminal (12a) is capable of supporting an audio 
conversation in real time, simultaneously with real 
time document sharing. 

8. The mobile terminal (12a) of claim 3, wherein the 
display (238) is capable of superimposing the at 
least one internally controlled shared document 
with the at least one externally controlled shared 
document, thereby allowing two or more documents 
controlled by different controlling terminals (12a 
and either 1 2b or 1 8) to be superimposed over each 
other. 

9. The mobile terminal (1 2a) of claim 8, wherein the at 
least one internally controlled shared document and 
the at least one externally controlled shared docu- 
ment comprise calendar documents, wherein the 
calendar documents are superimposed in real time, 
and wherein the display changes in real time as the 
controlling terminals respectively manipulate the 
calendar documents. 

10. The mobile terminal of claim 3 wherein the signal 
processor (221) comprises: 

external shared document memory means 
(320), responsive to the external documentma- 
nipulation signal (256), for providing the exter- 
nal document display signal (226); and 
internal shared document memory means 
(314), responsive to the internal document ma- 
nipulation signal (213), for providing the inter- 
nal document display signal (244) and for pro- 
viding the synchronized internal document 
sharing signal (236). 

11. The mobile terminal of claim 10, wherein the exter- 
nal shared document memory means (320) is ca- 
pable of including a group of synchronously updat- 
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ed documents which mirrors a corresponding group 
of documents at an information center (460), said 
at least one other terminal (12b or 18) comprising 
said information center (460), and said at least one 
externally controlled shared document comprising s 
said group of synchronously updated documents. 

12. The mobile terminal of claim 10, wherein the inter- 
nal shared document memory means (314) is ca- 
pable of including a group of internal documents 10 
which is mirrored by a corresponding group of doc- 
uments at an information center (460), said at least 
one other terminal (1 2a or 1 8) comprising said cen- 
tral information center (460), and said at least one 
internally controlled shared document comprising 15 
said group of internal documents. 

13. The mobile terminal of claim 6 wherein the signal 
processor (221) comprises: 

20 

external shared document memory means 
(320), responsive to the external document ma- 
nipulation signal (256), for providing the exter- 
nal document display signal (226); 
internal shared document memory means 25 
(314), responsive to the internal document ma- 
nipulation signal (213), for providing the inter- 
nal document display signal (244) and for pro- 
viding the synchronized internal document 
sharing signal (236); 30 
incoming audio processing means (376), re- 
sponsive to Ihe received audio signal (274), Tor 
providing a speaker signal (272); and 
outgoing audio processing means (382), re- 
sponsivetotheaudioinputsignal(219),forpro- 35 
viding the outgoing audio signal (239). 

14. A method of sharing information in a wireless tele- 
communications network, comprising the steps of: 

40 

providing an outgoing radio signal (264) in re- 
sponse to user input, wherein the outgoing ra- 
dio signal synchronously shares information 
about at least one internally controlled shared 
document, and 45 
providing an external document display signal 
(226) in response to the outgoing radio signal 
(264). 

15. Themethod of claim 14, furthercomprisingthestep 50 
of conducting audio discussion simultaneous with 
real-time document sharing. 
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